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* NOTICES * 

JPO and NCIPl are not responsible for any 
damages caused by the use of tbis translation. 

1 .This docioment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The closure ingredient for solid oxide fuel cells which consists of the porosity insulation 
ceramics of 70 - 99% of porosity. 

[Claim 2] The closure approach of a solid oxide fuel cell using a closure ingredient according to 
claim 1. 

[Claim 3] The soUd oxide fuel cell which changes using a closure ingredient according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the closure approach of a solid oxide fuel cell and 

solid oxide fuel cell using the new closure ingredient for solid oxide fuel cells, and it. 

[0002] 

[Description of the Prior Art] A fuel cell makes oxidation reaction with fuel gas like a hydrocarbon, 
and oxidant gas like air perform electrochemically. It is direct conversion equipment which changes 
the energy change in that case into electrical energy directly. Especially a solid oxide fuel cell Since 
an edge strip is corroded by the electrolyte, the electrolyte itself does not decompose or an 
electrolyte does not evaporate unlike the fuel cell of the phosphoric-acid mold which becomes 
liquefied, or a melting carbonate mold under an ordinary state or actuation conditions Since cell 
structure is simpUfied and Japanese lacquer and operating temperature are near 1000 degree C and 
an elevated temperature, While being able to use it as it is, without reforming inflammable gas, such 
as natural gas which uses methane besides hydrogen, ethane, a propane, butane, and these low-grade 
hydrocarbons as a principal component as a fuel, energy use effectiveness can be raised by leading 
exhaust heat to a gas turbine or a steam turbine. A solid oxide fuel cell is divided roughly into a 
monotonous mold, cylindrical, and a monolithic mold (or honeycomb mold) based on structure, and 
the monotonous mold attracts attention from a viewpoint of high power density, low cost, a 
miniaturization, or miniaturization especially. 

[0003] Although conventionally known as a thing equipped with the cylindrical one apparatus 
manifold about the plate-like solid oxide fuel cell, the strabism explanatory view of one example is 
shown in drawing 4 . In drawing 4 , the cathode 42 and anode 43 which consist of a porous electrode 
material are formed in both sides of the solid electrolyte plate 41, the solid electrolyte plate which 
attached this electrode is accumulated through the separator 44 which served both as the gas 
passageway and the electric zygote, and terminal assemblies 45 and 46 are arranged by the solid 
electrolyte plate which attached the lowermost electrode in the topmost part, respectively. While a 
separator 44 connects inter-electrode [ of the adjoining eel ] electrically Slot 44a is formed in a top 
face, slot 44b is formed in an inferior surface of tongue, and these slots form the fuel gas path 
corresponding to the anode side of the adjoining eel, and the oxidant gas path corresponding to a 
cathode side, respectively. Moreover, Slots 45a and 46b are formed in one side of each terminal 
assemblies 45 and 46, respectively, and the fuel gas path and the oxidant gas path are formed, 
respectively. Moreover, the cell of the multistage tandem type which consists of many necessary eels 
is formed by considering as the same structure as drawing 4 except fluctuating the number of 
laminatings of a unit cell. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned conventional 
monotonous mold fuel cell, the closure member made from an alumina is attached in four comers of 
a cell proper, and the contact part of a manifold, and the glass softened in operating temperature is 
usually put and closed between a closure member, a cell proper, and a manifold. However, as stress 
did not produce a cell proper, a manifold, and a closure member by the differential thermal 
expansion in the case of such closure structure, although it was necessary to prepare the gap of only 
the difference of the amoimt of thermal expansion between each part material, since it was very 
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difficult to set up the width of face of this spacing correctly beforehand, the local gas leak by this gap 
was invited, and the fall of a cell output did not escape. Moreover, in the conventional monotonous 
mold fuel cell, it has a current collection function so that a separator may also be called 
interconnector. As opposed to being formed with the metal of the quality of the material which suits 
it, for example, a heat-resistant alloy The sealing agent which a solid electrolyte is formed with the 
ceramics which makes a zirconia a subject, and is put among both is glass softened in operating 
temperature like the above. Among these 3 persons By the repeat of the environmental condition 
which attains to hot cell operating temperature called near 1000 degree C from starting and its 
fluctuation, especially a heat cycle, since a remarkable difference arises in thermal-expansion 
properties, such as coefficient of linear expansion Distortion by stress arises among 3 persons, and 
there is a fault that bonding strength falls further, or a crack occurs, or produce a crevice in a joint, 
leakage, fuel gas, and oxidant gas carry out [ gas ] cross leak, the function as an active material is 
spoiled, and a cell output declines. Moreover, since viscosity falls at the time of an elevated 
temperature, when the above-mentioned glass has a too high pressure concerning the closure section, 
it has the problem of becoming closvire impossible. 

[0005] This invention conquers the fault which such a conventional closure ingredient for solid oxide 
fuel cells has, and is stable also at an elevated temperature. Conductivity is insulation small, and, 
moreover, the stress or the stress-strain diagram of a thermal-expansion property based on a 
difference between the components of a cell can be absorbed or eased elastically. Upwards a heat 
cycle can fully be home, fluctuation of a load or a pressure and high differential pressure can fully be 
borne, a gas leak can be prevented, and it is made for the purpose of offering the closure ingredient 
for solid oxide fuel cells which may improve a cell output under a high fuel utilization rate. 
[0006] 

[Means for Solving the Problem] this invention persons came to complete this invention for the 
porosity insulation ceramics with specific porosity suiting that purpose based on a header and this 
knowledge, as a result of repeating research variously, in order to develop the closure ingredient for 
solid oxide fuel cells which has the above mentioned desirable property. 

[0007] That is, this invention offers the closure ingredient for solid oxide fuel cells which consists of 
the porosity insulation ceranMcs of 70 - 99% of (1) porosity. The closure ingredient for solid oxide 
fuel cells given [ above-mentioned ] in (1) term which consists of the porosity insulation ceramics of 
80 - 97% of (2) porosity as a desirable mode, (3) The above (1) whose aperture is 1-100 
micrometers, or the closure ingredient for solid oxide fuel cells given in (2) terms, (4) The above (1) 
whose aperture is 5-50 micrometers, or the closure ingredient for solid oxide fuel cells given in (2) 
terms, (5) The closure ingredient for solid oxide fuel cells of the above-mentioned (1) - (4) term (1), 
i.e., the above, which is 2 ohm to 1 cm to less than [ 1 ] thru/or the publication to either of the 10-(4) 
terms of electrical conductivity, (6) The closure ingredient for solid oxide fuel cells of the above (1) 
which is 3 ohm to 1 cm to less than [ 1 ] thru/or the publication to either of the 10-(4) terms of 
electrical conductivity, (7) The porosity insulation ceramics An alumina, a silica, silicon carbide, 
Beryllia, a mica, a magnesia, boron nitride, forsterite, a steatite. The above (1) which is at least one 
sort chosen fi-om a muUite, alumimium nitride, and cordierite thru/or the closure ingredient for solid 
oxide fuel cells given in either of the (6) terms, (8) Closure ingredient ** for solid oxide fuel cells of 
a publication is mentioned to either the above (1) which is the constituent with which the porosity 
insulation ceramics consists of combination of an alumina and a silica thru/or (6) terms. 
[0008] The porosity insulation ceramics which constitutes the closure ingredient of this invention 
requires that porosity should be 80 - 97% preferably 70 to 99%. Moreover, this ceramics shows 
elasticity and shows whenever [ corresponding contraction ] according to a load or extent of 
pressurization. Although various values are taken under a fixed load or pressurization according to 
the class of ceramics, such as the quality of the material besides the above-mentioned porosity, and 
an aperture, whenever [ contraction / of this ceramics ] should just apply or pressurize a load so that 
whenever [ suitable contraction ] may be taken according to the class of ceramics to extent with 
which the necessary gas closure is attained at the time of cell actuation, in order to make it function 
as a closure ingredient. If the porosity of this ceramics is too larger than the above-mentioned range, 
a passage and since [ which become empty ] it becomes that it is hard to change the configuration of 
a porous body by the load or pressurization elastically even if it becomes, and the amount of gas 
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leaks increases and porosity is too smaller than the above-mentioned range, gas will become easy to 
produce a gap for the hole of a porous body in a closure side, and neither of the cases can do 
sufficient closure. Moreover, the range of 1-100 micrometers of apertures of this ceramics is 5-50 
micrometers more preferably. If an aperture is too large, it becomes easy to carry out a gas leak, and 
even if too small, it will become that it is hard to change the configuration of a porous body 
elastically, and, in any case, sufficient closiire will stop being able to carry out easily. 
[0009] Moreover, as for the porosity insulation ceramics, what has sufficient insulation is desirable, 
electrical conductivity is desirable as such a thing, and ten to 3 ohm to 1 cm to 1 the following are 
used more preferably ten to 2 ohm to 1 cm to less than [ 1 ]. Since it will become easy to produce an 
electric short circuit and the cell engine performance will be degraded between separators if 
electrical conductivity is too large, it is not desirable. 

[0010] The constituent which the constituent which consists of an alumina, a silica, silicon carbide, 
beryllia, a mica, a magnesia, boron nitride, forsterite, a steatite, a muUite, alxunimium nitride, 
cordierites, or these combination, for example is mentioned as the quality of the material of the 
porosity insulation ceramics, and consists of combination of an alumina and a silica especially is 
desirable. 

[001 1] About the solid oxide fuel cell to which the closure ingredient of this invention is applied, 
although there may not be especially a limit, for example, a cylindrical thing may be used for it, 
preferably, it is the thing of a monotonous mold and has quadrisection manifold structure also in a 
monotonous mold still more advantageous. In this monotonous type of thing, the parts by which the 
closure is carried out with the closure ingredient of this invention are both these preferably, although 
either between a cell proper and a manifold and between a solid electrolyte plate, a separator, and a 
terminal assembly are good. 

[0012] Next, this invention offers the closure approach of the solid oxide fuel cell which used the 
closure ingredient of a publication for either (9) above (1) thru/or (8) terms. 
[0013] One desirable as this closure approach carries out two or more laminatings of the solid 
electrolyte plate with which the electrode was prepared in (10) both sides through a separator. On the 
side face of the cell proper which comes to arrange a terminal assembly in this solid electrolyte plate 
of both ends, respectively The solid oxide fiiel cell which comes to equip the manifold in which 
supply and the discharge path of fuel gas and oxidant gas were formed In the approach of closing by 
making a closure object intervene between this cell proper and a manifold and between a solid 
electrolyte plate, a separator, and a terminal assembly the closure approach of the solid oxide fuel 
cell characterized by using the closure object which consists of a closure ingredient of said this 
invention as a closure object made to intervene between a cell proper and a manifold and/or between 
a solid electrolyte plate, a separator, and a terminal assembly — it comes out. 
[0014] In this approach, it is suitably carried out by making a gasket placed between those closure 
parts about the closure between a cell proper and a manifold again by attaching the closure object 
which fabricated the closure ingredient in the suitable configuration about the closure between a 
solid electrolyte plate and a separator along the flow direction of predetermined gas to the both-ends 
edge of both sides of a separator which touch predetermined gas, and one side of each terminal 
assembly. The attachment of this closure object between a cell proper, between manifolds or a solid 
electrolyte plate, a separator, and a terminal assembly about that either Although it may carry out by 
making a glass closure object intervene, this closure object may be softened at the time of actuation 
and adhesion junction may be carried out, it is desirable that it is because the closure object which 
establishes the slot for the closures in a separator and the predetermined edge section of each 
terminal assembly, and becomes this fi-om the closure ingredient of this invention is inserted in and it 
fixes, therefore, the closure approach of the solid oxide fuel cell characterized by using for the most 
desirable one as an embodiment in this invention approach the closure object which becomes either 
the above (1) thru/or (8) terms fi-om the closure ingredient of a publication as a closure object made 
to intervene between (11) cells proper and a manifold and between a solid electrolyte plate, a 
separator, and a terminal assembly — it comes out. 

[0015] Next, this invention offers the solid oxide fuel cell which grows into either (12) above (1) 
thru/or (8) terms using the closure ingredient of a publication. 

[0016] One desirable as this fiiel cell carries out two or more laminatings of the solid electrolyte 
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plate with which the electrode was prepared in (13) both sides through a separator. On the side face 
of the cell proper which comes to arrange a terminal assembly in this solid electrolyte plate of both 
ends, respectively In the solid oxide fuel cell which equip with the manifold in which supply and the 
discharge path of fiiel gas and oxidant gas were formed, and a closure object is made to intervene 
between this cell proper and a manifold and between a solid electrolyte plate, a separator, and a 
temiinal assembly, and changes the solid oxide fuel cell characterized by being the closure object 
with which the closure object made to intervene between a cell proper and a manifold and/or 
between a solid electrolyte plate, a separator, and a terminal assembly becomes either the above (1) 
thru/or (8) terms from the closure ingredient of a publication — it comes out. 
[0017] In the solid oxide fuel cell of such a monotonous mold preferably (14) as the monotonous 
mold solid oxide fuel cell given [ aforementioned ] in (13) terms characterized by closing between 
[ both ] between a cell proper and a manifold and a solid electrolyte plate, a separator, and a terminal 
assembly, and a still more desirable mode (15) as a monotonous mold solid oxide fuel cell the above 
(13) which has a quadrisection mold manifold, or given in (14) terms, and most desirable mode (16) 
Monotonous mold solid oxide fuel cell ** given [ aforementioned ] in (15) terms in which pressed 
down through the spring member to each manifold, and the plate was made to arrange is mentioned. 
It is desirable to use for a spring function what does not produce degradation with suitable gestalten, 
such as a coil spring, a flat spring, and a pan spring, also with operating temperature of a cell like 
silicon nitride as this spring member. It may bind tight with a bolt nut or this presser-foot plate may 
be pressurized by external force from the outside of a presser-foot plate so that opposite arrangement 
may be carried out at spacing at which suitable pressurization is energized by the spring member 
made to intervene, and it may be fixed in that arrangement part and it may be in such an arrangement 
condition. Pressurization by this external force is performed with oil pressure, pneumatic pressure, 
etc. 

[0018] In this invention, a suitable solid oxide fuel cell is explained below. First, about each part 
material, a solid electrolyte plate will not be restricted especially if it has oxygen ion conductivity, 
for example, well-known solid electrolytes, such as fully stabilized zirconia like yttria stabilized 
zirconia (YSZ) and calcia fully stabilized zirconia (CSZ) and partially stabilized zirconia, are 
mentioned. 

[0019] Since it is an oxidant gas paths side, such as oxygen and air, a cathode applies to solid 
electrolyte plate one side conductive multiple oxide powder, such as the conductive ingredient 3 
which has corrosion resistance to oxidant gas under an elevated temperature, for example, LaxSrl- 
xMnO etc., and it is formed in the shape of porosity so that it may become gas permeability. A 
brushing method, screen printing, etc. are used as this method of application. In addition, as the 
creation approach to the solid electrolyte plate of the cathode of the porosity-like film, a CVD 
method, a plasma-CVD method, a spatter, a spraying process, etc. are usable. 

[0020] Using the conductive ingredient which has corrosion resistance to fuel gas under an elevated 
temperature, for example, nickel/Zr02 cermet etc., since an anode is a fuel gas paths side, such as 
hydrogen, it is created by solid electrolyte plate one side with the application of the same porosity- 
like film forming method as a cathode. 

[0021] Thus, two or more solid electrolyte plates in which each electrode, i.e., an anode, and a 
cathode were formed to both sides are prepared, these are accxunulated through a separator, and the 
cell of the multistage tandem type which consists of many eels is created by arranging a terminal 
assembly in this solid electrolyte plate of both ends, respectively. Like drawing 4 , while a separator 
44 connects inter-electrode [ of the adjoining eel ] electrically, each gas passageway by the side of 
the anode of the eel which a slot is established in both sides and adjoins, and a cathode, i.e., fuel gas 
path 44a, and oxidant gas path 44b are formed. Although each slot will not be restricted especially if 
fuel gas and oxidant gas can be supplied, but a configuration, arrangement, etc. can be selected 
suitably, as usually shown in drawing 4 , each gas passagewaies 44a and 44b prepared in the top face 
of a separator and an inferior surface of tongue are mutually arranged in the direction of a right 
angle. Thus, if it arranges, the inlet port of fuel gas and an outlet, the inlet port of oxidant gas, and an 
outlet can be arranged on the respectively same field after accimiulating a eel, and the configuration 
of gas supply and an excretory system can be made easy and easy as an accumulation cel. 
[0022] When accumulating and assembling the solid electrolyte plate 41 which prepared the 
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electrode, a separator 44, and each terminal assemblies 45 and 46 like drawing 4 , it is necessary to 
close so that there may be no leakage of gas (leak) between the solid electrolyte plate 41, a separator 
44, or each terminal assemblies 45 and 46. 

[0023] The gestalt which inserted in this slot the closure object which the closvire ingredient of this 
invention was used suitably because of the closure between such a solid electrolyte plate, a separator, 
and a terminal assembly, established the slot for the closures in the both-ends edge on that field 
along with each gas passageway in the separator and the terminal assembly, and size was made to 
match this as that suitable use gestalt, and fabricated the closure ingredient, and was fixed is 
mentioned. Moreover, when the closure ingredient of this invention is used for the closure between a 
cell proper and a manifold so that it may mention later, the aforementioned closure is good also by 
pasting up with the inorganic adhesive of for example, a zirconia system, and closing with the glass 
plate and glass paste whose softening temperature is about 800 degrees C. It softens moderately in 
the operating temperature (about 900-1000 degrees C) of a cell, and this glass plate and glass paste 
close gas. 

[0024] In this way, what is necessary is just to attach a manifold in those fields, since it is arranged 
so that the both ends of each gas passagewaies 44a and 44b of a cell may come to the same side, 
respectively in order to supply fiiel gas and oxidant gas to the assembled cell. For example, as shown 
in drawing 4 , the accumulation mold cell proper assembled as mentioned above is inserted into the 
cylinder of a cylindrical manifold (M). By arranging so that the outlet of Slots 44a and 44b may face 
a cylinder wall, and closing the contiguity part (four places) of a cell proper and a manifold It will 
correspond with a discharge fiiel gas path, four gas passagewaies, i.e., the supply fiael gas path, in 
which each both ends of each gas passagewaies 44a and 44b were formed with the cylinder wall and 
cell proper of a manifold, respectively, a supply oxidant gas path, and a discharge oxidant gas path. 
The closure ingredient of this invention is used suitably because of the closxire between such a cell 
proper and a manifold again. 

[0025] Especially a desirable thing makes it arrange as a solid oxide fuel cell of this invention, four 
manifolds, i.e., the quadrisection mold manifold, which counters four side faces of said cell proper. 
As a quadrisection mold manifold, a core box manifold is desirable. A gasket is made to usually 
intervene between a cell proper and a core box manifold. 

[0026] The transverse-plane cross-section schematic diagram of one example of the solid oxide fuel 
cell which arranged this core box manifold and gasket is shown in drawing 2 . While being prepared 
on the base plate 29 through the glass sheet 24 which the core box manifold 22 softens with a cell 
proper 21 in the center section, and softens in both the operating temperature of a cell on the both 
sides, a gasket 23 is made to intervene between a cell proper 21 and tfie core box manifold 22, it 
presses down at still more suitable spacing for the periphery of the inner of the core box manifold 22, 
and a fixture 26 is fixed, and is prepared, it presses down with the core box manifold 22, and the 
silicon nitride spring 25 is made to intervene between fixtures 26 in drawing 2 . In this way, gasket 
****** will be energized by the cell proper according to the suppression force of a spring, and a core 
box manifold will be forced. The base plate 29 is penetrated in each manifold, and the fiiel gas 
charging line 27 and the fiiel gas discharge piping 28 are connected to it. Like each part material, 
such as a manifold arranged in the above right and left, also forward and backward, each part 
material, such as a manifold, is arranged, the base plate 29 is penetrated also to each of this manifold, 
and an oxidant gas charging line and oxidant gas discharge piping are connected to it. 
[0027] 

[Effect of the Invention] The remarkable effectiveness that the stress based on [ the closure 
ingredient for the solid oxide fiiel cells of this invention is stable also at an elevated temperature, and 
conductivity is small, are insulation, and ] the difference in the thermal-expansion property between 
the components of a cell moreover or a stress-strain diagram can be absorbed or eased elastically, a 
heat cycle can fially be borne upwards, fluctuation of a load or a pressure and high differential 
pressure can fiiUy be home, a gas leak can be prevented, and a cell output may be improved under a 
high fuel utilization rate is done so. 
[0028] 

[Example] Hereafter, an example explains this invention to a detail. 

According to the set format of the accumulation eel of example 1 drawing 1 , the solid oxide fiiel cell 
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of a ten-step serial eel was manufactured, the solid electrolyte plate 1 1 — j^ria — three-mol % — the 
100xl00x0.2mm tabular object which consists of partially stabilized zirconia which is an added 
2drconia was used. And La0.9Sr0,lMnO3 powder (mean particle diameter of about 5 micrometers) 
was applied to 0.1mm in thickness by the brushing method at the oxygen path side, and it considered 
as the cathode 13, and the cermet mixing powder of nickel/Zr02 (10/1 -fold quantitative ratio) was 
applied to 0.1 mm in thickness by the brushing method, and it considered as ttie anode 12 at the 
hydrogen path side. Inconel 600 was used for a separator 14 and terminal assemblies 15 and 16. The 
dimension of a separator and a terminal assembly was made into height of 2.4mm, and 0.5mm of 
depth of flute by 100x1 00mm. 

[0029] The laminating of this solid electrolyte plate 1 1 and separator 14 was carried out by turns, the 
terminal assembly was arranged in this solid electrolyte plate of both ends, respectively, and 
softening temperature carried out to the gas closures on both sides of the glass plate which is about 
800 degrees C between the solid electrolyte plate 1 1, a separator 14, and terminal assemblies 15 and 
16. What has reducibility-proof in this glass plate to hydrogen with the operating temperature (1 000 
degrees C) of a cell, and has oxidation resistance to air, and has waterproof steam nature is chosen. It 
softens in the operating temperature of a cell and this glass plate closes gas. 

[0030] In this way, the manifold was installed in the accumulated cell like drawing 2 , and it had the 
presentation of 240 % of the weight of SiO(s) with a thickness of Inun, and 2O360 % of the weight 
of aluminum between the manifold and the cell, and porosity forced the manifold on the cell proper 
by pressurization 1 .0 kg£^cm2 to a gasket side oppressively, while electrical conductivity put the 
ceramic porous body of 10-5ohm-lcm-l at 90% and considered as the gasket. This forcing was 
performed on a manifold and its outside by [ which carried out fixed installation ] pressing down and 
making an energization spring like a silicon nitride spring intervene between fixtures. Platinum lead 
wire was welded to the electric takeoff connection, and it connected with it electrically. 
[0031] Thus, the produced solid oxide fiiel cell was heated. A room temperature to 150 degrees C 
carried out the temperature up by 1 degree C / min, and the solvent of a spreading electrode was 
evaporated. 150-350 degrees C carried out the temperature up by 1.5 degrees C / min. Above 350 
degrees C, in order to prevent oxidation of an anode, the temperature up of the nitrogen gas was 
carried out to the hydrogen path side to 1 000 degrees C by the sink, and 1 degree C / min. 
[0032] After amounting to 1000 degrees C, when the gas outlet flow rate was measured with the film 
flowmeter, the anode and cathode side of the amount of extemal leaks was about 1 - 2%. Then, it 
held at 1000 degrees C, and hydrogen was started to the anode side and the sink and the generation 
of electrical energy were started for oxygen to the cathode side. Open circuit voltage was 12.5V and 
gas cross leak was 0. 1% or less from hydrogen. The discharge property of this cell is shown in Table 
1. 



[0033] 
[Table 1] 



«BE CV) 


mm (A) 


12.5 


0. 0 


11.0 


0. 8 


10.0 


2. 1 


9. 0 


6. 3 


8. 0 


11.3 


7. 0 


16.0 



[0034] Next, it became 82% when the maximum fiiel utilization rate of this cell was measured. 
[0035] According to the set format of example 2 drawing 3 , the solid oxide fiiel cell of a ten-step 
serial eel was manufactured, the solid electrolyte plate 3 1 — yttria — three-mol % — the 
100xl00x0.2mm tabular object which consists of partially stabilized zirconia which is an added 
zirconia was used. And La0.9Sr0.1MnO3 powder (mean particle diameter of about 5 micrometers) 
was applied to 0.1mm in thickness by the brushing method at the oxygen path side, and it considered 
as the cathode 33, and the cermet mixing powder of nickel/Zr02 (10/1 -fold quantitative ratio) was 
applied to 0.1mm in thickness by the bmshing method, and it considered as the anode 32 at the 
hydrogen path side. Inconel 600 was used for a separator 34 and terminal assemblies 35 and 36. The 
dimension of a separator and a terminal assembly was made into height of 2.4mm, and 0.5mm of 
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depth of flute by 100x1 00mm. Moreover, along with the predetermined gas passageway, the slot 37 
for the closures was established in the both ends of both sides of a separator 34, and one side of 
terminal assemblies 35 and 36, and the depth was set to 0.8mm. 

[0036] Accumulate this solid electrolyte plate 31 and separator 34 by tums, and terminal assemblies 
35 and 36 are arranged in this solid electrolyte plate of both ends, respectively. Between the solid 
electrolyte plate 31, a separator 34, and terminal assemblies 35 and 36 It has the presentation of 240 
% of the weight of SiO(s) with a thickness of 1mm, and 2O360 % of the weight of aluminum, and 
porosity inserted the ceramic porous body 38 of 10-5ohm-lcm-l in the slot 37 for the closures at 
90%, and electrical conductivity considered as the gasket. 

[0037] In this way, the manifold was installed in the accumulated cell like drawing 2 , and softening 
temperature carried out to the gas closures on both sides of the glass plate which is about 800 
degrees C between the manifold and the cell. What has reducibility-proof in this glass plate to 
hydrogen with the operating temperature (1000 degrees C) of a cell, and has oxidation resistance to 
air, and has waterproof steam nature is chosen. It softens in the operating temperature of a cell and 
this glass plate closes gas. Platinum lead wire was welded to the electric takeoff connection, and it 
connected with it electrically. 

[0038] Thus, the produced solid oxide fiiel cell was heated. A room temperature to 150 degrees C 
carried out the temperature up by 1 degree C / min, and the solvent of a spreading electrode was 
evaporated. 150-350 degrees C carried out the temperature up by 1 .5 degrees C / min. Above 350 
degrees C, in order to prevent oxidation of an anode, the temperature up of the nitrogen gas was 
carried out to the hydrogen path side to 1000 degrees C by the sink, and 1 degree C / min. 
[0039] After amounting to 1000 degrees C, when the gas outlet flow rate was measured with the film 
flowmeter, the anode and cathode side of the amount of external leaks was about 5 - 7%. Then, it 
held at 1000 degrees C, and hydrogen was started to the anode side and the sink and the generation 
of electrical energy were started for oxygen to the cathode side. Open circuit voltage was 12V and 
the amount of gas cross leaks was 0.02% or less from hydrogen. TTie discharge property of this cell 
is shown in Table 2. 



[0040] 
Table 2] 


mm cv) 


mm. (A) 


12.0 


0. 0 


11.0 


0. 5 


10.0 


1. 2 


9. 0 


3. 0 


8. 0 


9. 1 


7. 0 


13.3 



[0041] Next, it became 70% when the maximum fijel utilization rate of this cell was measured. 
[0042] According to the set format of example 3 drawing 3 , the solid oxide ftiel cell of a ten-step 
serial eel was manufactured, the solid electrolyte plate 31— yttria — three-mol % — the 
100xl00x0.2mm tabular object which consists of partially stabilized zirconia which is an added 
zirconia was used. And La0.9Sr0.1MnO3 powder (mean particle diameter of about 5 micrometers) 
was applied to 0.1mm in thickness by the brushing method at the oxygen path side, and it considered 
as the cathode 33, and the cermet mixing powder of nickel/Zr02 (10/1 -fold quantitative ratio) was 
applied to 0.1mm in thickness by the brushing method, and it considered as tiie anode 32 at the 
hydrogen path side. Inconel 600 was used for a separator 34 and terminal assemblies 35 and 36. The 
dimension of a separator and a terminal assembly v/as made into height of 2.4mm, and 0.5mm of 
depth of flute by 100x1 00mm. Moreover, along with the predetermined gas passageway, the slot 37 
for the closures was established in the both ends of both sides of a separator 34, and one side of 
terminal assemblies 35 and 36, and the depth was set to 0.8mm. 

[0043] Accumulate this solid electrol34e plate 31 and separator 34 by tums, and terminal assemblies 
35 and 36 are arranged in this solid electrolyte plate of both ends, respectively. Between the solid 
electrolyte plate 3 1, a separator 34, and terminal assemblies 35 and 36 It has the presentation of 240 
% of the weight of SiO(s) with a thickness of Inmi, and 2O360 % of the weight of aluminum, and 
porosity inserted the ceramic porous body 38 of 10-5ohm-lcm-l in the slot 37 for the closures at 
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90%, and electrical conductivity considered as the gasket. 

[0044] In this way, the manifold was installed in the accumulated cell like drawing 2 , and it had the 
presentation of 240 % of the weight of SiO(s) with a thickness of 1mm, and 2O360 % of the weight 
of aluminum between the manifold and the cell, and porosity forced the manifold on the cell proper 
by pressurization 1 .0 kgf^cm2 to a gasket side oppressively, while electrical conductivity put the 
ceramic porous body of 10-5ohm-lcm-l at 90% and considered as the gasket. This forcing was 
performed on a manifold and its outside by [ which carried out fixed installation ] pressing down and 
making an energization spring like a silicon nitride spring intervene between fixtures. Platinum lead 
wire was welded to the electric takeoff connection, and it connected with it electrically. 
[0045] Thus, the produced solid oxide fuel cell was heated. A room temperature to 1 50 degrees C 
carried out the temperature up by 1 degree C / min, and the solvent of a spreading electrode was 
evaporated. 150-350 degrees C carried out the temperature up by 1.5 degrees C / min. Above 350 
degrees C, in order to prevent oxidation of an anode, the temperature up of the nitrogen gas was 
carried out to the hydrogen path side to 1000 degrees C by the sink, and 1 degree C / min. 
[0046] After amounting to 1000 degrees C, when the gas outlet flow rate was measured with the film 
flowmeter, the anode and cathode side of the amoxmt of external leaks was about 1 - 2%. Then, it 
held at 1000 degrees C, and hydrogen was started to the anode side and the sink and the generation 
of electrical energy were started for oxygen to the cathode side. Open circuit voltage was 12.7V and 
the amount of gas cross leaks was 0.02% or less fi-om hydrogen. The discharge property of this cell 
is shown in Table 3. 



[0047] 
[Table 3] 


«BE (V) 


nm (A) 


12.7 


0. 0 


11.0 


1. 2 


1 0. 0 


3. 0 


9. 0 


7. 2 


8. 0 


14.4 


7. 0 


2 2.0 



[0048] Next, it became 87% when the maximum fuel utilization rate of this cell was measured. 
[0049] Installing the cell by the conventional approach as shown in example drawing 4 of a 
comparison, the amount of external leaks was [11 .5V and the amount of gas cross leaks of open 
circuit voltage ] about 3% from hydrogen about 1% in the measurement same in the ten-step serial 
eel using glass (less than 0.1% of porosity) as a sealing agent as an example 1. The discharge 
property of this eel is shown in Table 4. 
:0050] 



ms. (V) 


mm (A) 


11.5 


0. 0 


10. 0 


0. 8 


9. 0 


1. 5 


8. 0 


7. 2 


7. 0 


10.8 



[0051] Next, when the maximum fuel utilization rate of this eel was measured, it was as low as 60%. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/20/2006 



JP,07-282835,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

iTPO and NCIPI are not responsible for any 
daxnages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The decomposition explanatory view showing the set format of one example of a 
monotonous mold solid oxide fuel cell. 

[Drawing 2] The transverse-plane cross-section schematic diagram of one example of the suitable 
monotonous mold solid oxide fuel cell of this invention. 

[Drawing 3] The decomposition explanatory view showing the set format of one example of the 
monotonous mold solid oxide fuel cell of this invention. 

[Drawing 4] The strabism explanatory view of one example of the monotonous mold soHd oxide fuel 
cell equipped with the cylindrical mold manifold. 
[Description of Notations] 

1 1, 31, 41 Solid electrolyte plate 

12, 32, 42 Anode 
13,33, 43 Cathode 

14, 34, 44 Separator 
14a, 44a Fuel gas path 
14b, 44b Oxidant gas path 

15, 16, 35, 36, 45, 46 Terminal assembly 

21 Cell Proper 

22 Core Box Manifold 

23 Gasket 

24 Glass Sheet 

25 Silicon Nitride Spring 

26 Presser-Foot Fixture 

27 Fuel Gas Charging Line 

28 Fuel Gas Discharge Piping 

29 Base Plate 

37 Slot for Closures 

38 Ceramic Porous Body 
M Cylindrical manifold 

[Translation done.] 
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* NOTICES * 

JPO and NCXPX are not responsible £or any 
damages caused by tbe use of tbis translation. 

1 .This dociiment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 




?3 ^V-h' 

31 m^nmn 



32 7y-h' 



38 



[Drawing 4] 



44a 




[Drawing 1] 
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[Drawing 2] 
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